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TITLE : EPOXY RESIN COMPOSITION 

ABSTRACT : PURPOSE: To provide the subject composition comprising a specific epoxy resin and an 
amino resin and useful coatings for aluminum foil deeixirawn containers used for foods, 
tieverages, etc., especially for the coatings not causing the release of coating films on 
shocl< lines even on two-stage deep-draw processings high In drawing ratios. 

CONSTITUTION: This composition comprises (A) a phenolic giycidyl ether type epoxy 
resin (e.g. bisphenol A type epoxy resin preferably having a molecular weight of 
4000-50000) addition-polymerized with a blocked isocyanate, (B) 40-5 pts.wt. of an amino 
resin (e.g. an urea-formaldehyde prepotymer or a melamine- formaldeyde prepoiymer) 
preliminarily condensed witii a bisphenol diglycidyl ether, and preferably 0.01-5wt.% of a 
wax comprising a silicone resin, a polyethylene wax, a polypropylene wax, a fluoro wax or 
a higher fatty acid (derivative). 
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[Patent Attorney] 
(57) [Abstract] 

[Objective] Aluminumfoil whidi coating is dene regarding dee 
p drawing two-sta^ molding of drawing ratio 2. 7 or greater, 
development of resin conposition which forms coating wtere 
coating peelii^with shock line does not occur, is superior in 
conformity and ductility. 

[Constitution] (A) Amino resin 40 to 5 parts by wei^ wttch 
phenol type ^ycidyl ether type epoxy resin 60 to 95 parts by 
wei^ and (b) bisphenoldigiycidyl ether which blocked 
isocy anate theaddition polymmzation are done preparatory 
condensation is done, epo^^ resin conposition for aluminum 
coating vsWchconsists of 
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[aaim(s)] 

[Qaim 1 ] (A) Blocked isocyanate addition polymerization was 
done phenol type glycicfyi ether type epo?y resin 60 to 95 
parts by wei^ 

(B) Bisphenol digjycidyl ether preparatory condensation was do 
ne amino resin 40 to 5 parts by wei^ 

Consists of epojQ^ resin composition for aluminum coating wlic 
h 

[Claim2] Wax v^ch consists of silicone resin , polyethylene 
wax, polypropylene wax, fluorine type wax and hi^ier 
aliphatic acid or its derivative in epo?^ resin conposition which 
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is stated in Claim l,t).0 1 to 5 wt% ofthe total weight eposy 
resin corrposition for aluminum coating which is added. 

[QaimS] Aluminum foil for deep drawing which epo?y resin c 
onposition which is stated in Qaim 1 or 2the 0.5 to 10 g/nQ 
bake-on coating is done. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] It regards paint for preventing 
coating peeling of shock line (first step comer) thepaint for 
aluminum foil make deep drawing container which is used for 
foodstuff and onefor beverage item etc, at time of two-stagp 
molding processing of deep drawing wherethe especially drawing 
ratio is high 

[0002]. . 

[Prior Art] Epo?y resin is thenmsettir^ resin, cured resin v*ich 
had various characteristic by thefact that it hardens 
(Crossl inking) containing with curing agent which responds to 
the application, can be acquired. Especially, balance of heat 
resistance and mechanical property, fi-om fact thatthing and 
formationwhicharesL5)eriorin adhesive characteristic and 
corrosion resistance etc are easy paint of various field, it is used 
for also aluminum foil container ofcourse with solvent-based 
paint , powder coating and water based paint or other sh^. 

[0003] On one hand, aluninum foil is used widely fi-om fact tha 
t it is a thiT^3nd a inexpensive wtose processing is easy being a 
thing and a li^ weight vferethe extanal ^>pearance is beauty, 
as feature which especially most issiperior, foodstuff, 
beverage itemi, as drug or other container and packing material. 
As for outside surface of aluninumfoil molded container, it is 
normal, for coating and film laminating to be administo^ with 
objective which grants decoration and anticorrosion property 
etc as for these coating or film laminatit^ it isgpnsral to be 
processed in aluninumfoil container etc making ibc of material 
whichthe coating etc has dotK before molding and fabrication of 
aluninumfoil. 

[0004] Is produced fi*om aluninum foil of coatirg type with in c 
ontainer which, When especially drawing ratio is hi^ in 
container vsdiere two-stage molding of tte deep drawing is 
needed, peeling of coating with shock line is easy to occur,as a 
result due to fact that coating piece which falls off 
isaccumulated to mold poor lubrication and clear lance change 
causes, continuous moldingof line becones inpossible with 
product defect and material breakage etc. 
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[Problems to be Solved by the Invention] Development of coati 
ng aluminum foil which can do resin conposition and that kind 
of deep drawingwhich form coating where as for this invention, 
aluminum foil which coatingis done regarding deep drawing two- 
stage molding of drawir^ ratio 2. 7 or greater, coating peeling 
with sliock lineddes not occur, is siperior in conformity and 
ductility is designatedas objective. 

[0006] 

[IVfeans to Solve the Problems] As for this invention, 

(A) Blocked isocyanate addition polymerization was done phen 
ol type glycidyl etiier type epoxy resin 60 to 95 parts by weight 

(B) Bisphenol diglycidyl ether preparatory condensation was do 
ne amino resin 40 to 5 parts by wei^ 

Above-mentioned objective was achieved epoxy resin conpositi 
on for aluniruimcoatiiigwhidTconsists of, by developing 
aluminum foil for deep drawing which andthe said tposy resin 
conposition 0.5 to 1 0 g/mc bake-on coating is done. 

[0007] Making representative ones as component (a) which ca 
n be used for this invention, as the phenol type glycidyl ether 
type epojy resin, it is possible to increase bisphariol Atype 
epoxy resin. You can use also bisphenol F type and phenol 
novolac type etc other than this, but the bispl^nol A type is 
readily available, this use is desirable fromplace wtere cost ard 
performance are siperior in inejq^ensive. 

[0008] It is a 2,4- or 2,6- toluene diisocyanate (TDI), a 4, 4'-di 
phenyl methane diisocyanate (MDI), a hexamethylene 
diisocyanate (HDI) and a paraphenylene diisocyanate or other 
diisocyanate conpound as isocyanate of blocked 
isocyanatewhich addition polymerization is done in this epojg^ 
resin, is used blocked isocyanate wtiich withsudi as phenol 
block is done, etlyl acetoacetate , acetylacetone , 
methylethyiketorfe oxime and e-caprolactamas the blocking 
agent. This, proportion of blocked isocyanate : qx)xy resin 
addition polymerization doing with ratio of the0.5:9.5 to 5.5, 
uses those yMch molecular weight makes epoxy resin of 400 0 
or greater and the preferably 4,000 to 50,000 at least for 
aforen^ntioned epoxy resia 

[0009] On one hand, component (b) which is used as curing agp 
nt, is urea - formaldelQ'de , the melanine - formaldehyde and 
benzDguanamine- formaldehyde or otter prepolymer as amino 
resin, bisphenol diglycidyl ether , for exanple bisptenol A 
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diglycidyl ether; thepreparatory condensation doing with 10:90 
to 50: 50, it uses proportion of amino resin : epojQ^ resin in this. 
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[0010] (A) Vis-a-vis blocked isocyanate of conponent and addu 
ct 60 to 95 parts by weight of epo?^ resin, preparatory 
cordensationis done amino resin which 40 to 5 parts by weig}it 
( total 100 parts by weight doing) is confined bisphenol 
diglycidyl ettier ofthe component (b). 

[001 1] (B) Component exceeding 40 parts by wei^ when it is 
combined, extension ofths coating decreases, coating peelir^ 
of shock line becomes easy to occur. Qnone hand, when 
combination of component (b) is not full in 5 parts by wei^ 
the coatirg beconing soft, problem which becomes scratching 
easyoccurs. You can use this epoxy resin conposition even 
that way, but as lubricant moldability oflhe aluminum foil it can 
inprove wax 0.0 1 to 5 weight% of epo?^ resin conposition 
total wei^ bycombirdng. 

[0012] It is possible to increase silicone resin , polyethylene wa 
x, polypropylene wax, fluorine type wax and trigjier aliphatic 
acid or its derivative, as this wax. 

[0013] When addition quantity is less than 0.0 1 wt%, effect of 
moldability inprovement isnot clear. On one hand, as for 
combination which exceeds 5 weight% there isnot inprovement 
of improvement of moldability, just it becomes the waste. 

[0014] Above, conponent (a) , conponmt (b) and wax or ot 
her additive, when you use as paintin solvent diluting in solid 
conponent concentration 20 to 50 weight%, it uses. As 
solvent in this case, it uses as metlylethylketore , toluene , 
isopropyl alcohol butyl cellosolve ,the butyl acetate , xylene 
or other alone or nixed solvent. 

[0015] As alutrdnurafoil for deep drawing, it is a aluminum foil 
of thickness ^proximately30 pmto 200 pm extent of pure 
aluminum type which usually is used, coating oflhe postbake is 
something vrfiich 0.5 to 1 0 ^rra extent coating is done in this. 
With paint quantity which is less than 0.5 g/xra there is a 
possibility thepintole occurring, coating which exceeds 10 
g^m2 not only it is a waste, increasesthe tendency of paint 
peeling. 

[0016] As for drying (Baking) of coating, it is not possible to de 
cideunconditionally, in connection with constitution and line 
speed etcof resin conposition, but generally it is done about 
180 to 350 °C and 5 to 120 sin reference. When baking 
tenperature does not reach to 1 80 °C, hardenirg coatir^ 
iseasy to become insufficiait, \\ten on one hand exceeding 350 
T,deterioration of coating is easy to happea /^jpropriate 
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condition is sou^ easily with sinple test. 
[0017] 

[Work or Operations of the Invention] It combines epoKy resin 
and epo?^ resin of characteristic wWch diflfersdepending qxjn 
curing agent , is acquired. There is a acid anhydride , a poly 
amide and a isocyanate type compound, as curing agent which 
is usedgenerally widely, but these in each case is a problem that 
shelflifeisbad In addition when epo^iy resin and addition 
polymerization it has not done as curing agent,uses blocked 
isocyanate shelflife it becomes without problem^ but to bake 
andthe time reaction with epoxy resin passing, speed hardening 
coatingadvances too much, dulility of coatmg decreases. 

[0018] In addition addition polymerization is done with modifi 
ed epoj^ resin alone which baking blocked isocyanate inthe 
phenol type glycidyl ether type epo>iy resin, hardening being 
insufficient, with use this nuich it does notbecome with gxxi 
coating. 

[00 1 9] Furthermore with only curing agpnt which preparatory c 
ondensation does bisphenol A glycidyl etherbeforehand bakes 

and time hardening advances too much, ductility of coating is 
gone. 

[0020] As for adhesive conposition which combines curing age 
nt of component (b) of epojQ^ resinand this invention which on 
one h^ addition polymerization do not do blodced 
isocyanate,because there is not a isocyanate conponent, 
ductility being insufficient, adhesionbecomes insuflScient. 

[0021] This invention one by one exanines, is a problem in ^ 
Iflife furthermore byexamining conpounded amount, also bake 
hardening rate is appropriate, resin conposition for 
thealuninum coatirg vsdiich is superior in confomity coatii^ 
after hardening for thealuminumfoil, possesses nixierate 
ductility (It becomes opposite tendency to hardness. ) could 
develop status of thecoating which these hardea 

[0022] 

[Working Exan:pie(s)] EpojQ^ resin composition 5 g^me coati 
ng for coatir^ of proportion which shows thickness 50|jm 
and thelN30 aluminum foil in Table 1 it did, 250 °C and 30 s 
baked this and madethe sanrple. 

[0023] [Ductility] Said sanple sanple of vridthS mm and lengt 
h 20 mm was drawn ip, with thecondition of measurement 
temperature 20 °C and strain rate 5 rniVmin, elongation of 
coating was measuredmaking use of autogr^h. 

[0024] [Conformity] WithToyo Seiki Ltd resistance splitting 
analysis tester ( MT type) with theload of 1 .5 kgf, with an^e 
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of 1 35 it bent sanple (5 X 200 mm)coating side and in 
opposite side making use of mold of shoulderR IR, repeated 
bend resetting, after that observed thecondition of coating 
witli scanning electronmicroscope, when being crack, 
whenrecognizing.circ. and crack, it made X 

[0025] [Moldability] I>ep drawing was done with nx)ld of blank 
diameter 65 mm diameter , punch diameter 32 mmdian^ter 
and theshoulder Rl .35 mmR, limit drawing ratio (L.D.R) was 
sou^. (Because specific of actual container diape is not 
possible, quality of moldabilitywas judged L of single sta^, with 
measurement of DandR Ifit is this numerical value, deep 
drawing two-stage molding of drawing ratio 2. 7 or greater is 
possible. ) 

[0026] 

[Table 1] 
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[0027] 

[Effects of the Invention] In phenol type glycidyl ether type e 
poxy resin v^ch blocked isocyanate addition polymerization is 
done to confront, Combines anino resin which bi^henol 
diglycidyl ether preparatory conderaation is done as for 
theqx))^ resin composition which, It is siperior in shelflife, 
because coating of high molecular wei^ ofinprovement and 
moderate crosslink density of ductility with polymerization of 
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theepoxyresinv^thlnprovement and blocked isoG^ of 
conformity with thereaction with isocyanate group and 
hydro)^ group of oxide film of aluninumfoil surface isformed, 
coating wttch does not have coating peeling deep drawingtwo- 
stage molding of the drawing ratio 2. 7 or greater regarding 
shock line of container which is done aluminum foil for thedeep 
drawing which is done is acquired 
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